Objectives: The effect of sex matching between donors and recipients was studied in 135 kidney transplant operations performed in our center between December 1998 and December 2007. Materials and Methods: Patients were divided into 4 groups: group 1 (63 patients, male donor-male recipient), group 2 (25 patients, male donor-female recipient), group 3 (37 patients, female donor-male recipient), and group 4 (10 patients, female donorfemale recipient). Except for donor age, recipient body mass index and donor-recipient HLA AB-DR matching, recipient, and donor demographics, and the immunosuppression were comparable in all groups. Results: Acute rejection and the need for antithymocyte globulin Fresenius rescue therapy were comparable between the 4 donor-recipient combinations. Excellent 1-year actuarial patient and graft survival, comparable hospital stay, and incidence of delayed graft and slow graft function were comparable between the 4 groups. One death occurred, each, in groups 1 and 2; posttransplant complications being comparable. While 1-year graft survival (death censored and uncensored) were comparable, 1-year graft function (serum creatinine) showed that the worst graft function was seen in group 3 (female-to-male). Significant differences between the 4 patient groups also were seen in pretransplant and posttransplant hemoglobin levels as well as in posttransplant arterial hypertension and high-density lipoprotein cholesterol blood levels. Other metabolic indices were generally comparable between the 4 patient groups. Conclusions: These results revealed that sex mismatching (group 2, male donor to female recipient) had the best 1-year graft function but the same 1-year patient and graft survival.
Introduction
While kidney transplant remains the treatment of choice in end-stage renal disease, 1, 2 the demand for suitable kidneys exceeds the supply of available organs, thereby resulting in progressively increased use of older donors (both deceased and living) and cross-sex kidney transplant. 1, 3 Improvement in short-term transplant outcomes has largely been due to the introduction of potent immunosuppressive regimens, 4 whereas long-term graft survival remains suboptimal. This poorer graft function and survival is attributed to several reasons including senescence, greater susceptibility to ischemic injury, acute rejection episodes, and reduced nephron mass in the case of female-to-male transplant. 3, 5 Many studies have evaluated the role of donor sex on renal transplant outcomes. Recent evidence has demonstrated that the sex of the donor influences several aspects of allograft outcome after kidney and other solid-organ transplants. 6 This was highlighted by the findings that that kidney transplants perform better in female than in male recipients, 7, 8 and poor graft survival was associated with male patients transplanted with female kidneys. 8, 9 Compared with males receiving a male kidney, and females receiving a female kidney, male recipients receiving a kidney from a female donor have been shown to have a reduced graft survival. 3, 10, 11 In contrast, donor's sex did not affect patient or graft survival in female recipients. 11 Collectively, this suggests that sex should be considered as criteria in choosing donors and recipients in organ allocation. 12 Several theories have proposed to explain the poor functional prognosis of female grafts, including the protective effect of estrogens, and the presence of fewer nephrons in female kidneys. [13] [14] [15] However, this sex effect has not been confirmed in other studies, 16 and an ethnic contribution to this phenomenon appears plausible. This necessitated the need for independent confirmation in populations of diverse ethnic backgrounds. In this study, we investigated the effects of sex matching on patient and graft survival and function in 135 Lebanese kidney transplant recipients.
Materials and Methods

Patient demographics
This was a retrospective study conducted between December 1998 and December 2007 in Sacré-Coeur Hospital (Baabda) and Middle East Institution of Health (Bsalim). Table 1 summarizes the patient demographics. Patients were divided into 4 groups based on the sex of the donor and recipient: group 1 (n=63; male donor, male recipient), group 2 (n=25; male donor, female recipients), group 3 (n=37; female donor, male recipient), and group 4 (n=10; female donor, female recipient). Significant differences in HLA AB-DR matching (P < .001), and sensitization were seen in the 4 groups (P = .05). The latter comprised previous transplants (5/2/1/0), multiple transfusions (5/2/1/0), multiple pregnancies (0/3/0/2), and high panel-reactive antibody (PRA) score (> 50%; 0/1/1/0) in groups 1, 2, 3, and 4; and a single case of multiple pregnancies + transfusions (group 2) and redo + transfusions (group 1) were noted. The ethics committee of the institution approved all protocols before the study began, and the protocols conformed with the ethical guidelines of the 1975 Helsinki Declaration. Indications for kidney transplant included chronic glomerulonephritis (9/4/6/1), chronic pyelonephritis (10/1/2/2), polycystic kidney disease (2/1/7/2), retransplant (6/2/1/0), focal segmental glomerulosclerosis (2/0/5/2), arterial hypertension (3/2/2/0), Buerger disease (3/2/1/1), interstitial nephritis (2/1/1/1), and diabetes (2/0/2/0) in groups 1, 2, 3, and 4. Recipient age, donor-recipient relationship (deceased, livingrelated, emotionally related), and blood grouping (identical, compatible) were comparable between the 4 groups (P = NS). Donor age (P < .001), recipient body mass index (P = .03), and duration of pretransplant dialysis (P = .04) were significantly different between the 4 patients groups, with preemptive dialysis done for 6, 2, 5, and 4 patients in group 1, 2, 3, and 4.
Immunosuppressive regimen
Induction therapy was instituted for 56 patients (88.9%) in group one, 23 patients (92.0%) in group two, 25 patients (67.6%) in group three, and 8 patients (80.0%) in group four (P = .013). This consisted of daclizumab given as 1 dose (24/8/8/6) or 2 doses (2/1/0/0), or as an intraoperative bolus of anti-thymocyte globulin Fresenius (20/8/14/2) or extended regimen (10/6/3/0) in groups 1, 2, 3, and 4. Maintenance immunosuppression comprised 
Results
Main transplant outcomes
The main transplant outcomes are summarized in Table 2 . Acute rejection occurred in eighteen patients in group 1, six in group 2, nine in group 3, and one in group 4 (P = NS), and the need for anti-thymocyte globulin Fresenius rescue therapy was comparable between the 4 groups (P = NS). Excellent 1-year actuarial patient and graft survival was seen in the 4 groups. Delayed graft function (6/63, 0/25, 2/37, and 0/10), and slow graft function (7/63, 1/25, 1/37, and 1/10) rates were comparable between the 4 patient groups (P = NS). 
Graft function
The graft survival rates (death censored and uncensored) were comparable among the 4 groups. Graft function (serum creatinine) showed a significant difference among the 4 groups, with group 1 (male-to-male) and group 4 (female-tofemale) showing the best improvement in 1-year graft function (Table 3) . Compared with the other groups, group 3 (female-to-male) had the worst graft function, with no difference in serum creatinine levels 1 year after discharge (Table 3) , while group 2 (male-to-female) had marginal improvement in graft function. Table 4 summarizes the metabolic profile in the 1 groups. Pretransplant and posttransplant serum glucose and cholesterol, and 1-year posttransplant low-density lipoproteins and triglyceride levels were comparable between the 4 patient groups. While posttransplant hemoglobin levels were lower than pretransplant levels, significant differences were found between the 4 patient groups regarding pretransplant (P = .037) and posttransplant (P = .011) hemoglobin levels. Other metabolic indices were generally comparable between the 4 patient groups.
Metabolic effects
Discussion
Several reports have demonstrated that both shortterm and long-term kidney allograft survival was dependent on the sex of the donor, being worse when kidneys from female donors were transplanted into male recipients, compared with other donor/recipient combinations. 8, 10, 11, 17 These results suggest that sex should be considered as one of the key criteria in the choice of donors and recipients in organ allocation. 12, 17 Similar conclusions also have been reached in heart 18 and liver 6 allografts, where transplant outcome was worse when the graft came from female donors. The results of this study are consistent with studies in live and deceased-donor kidney transplants, but with notable differences. We demonstrated that sex mismatch does not affect 1-year graft survival. This was reminiscent of earlier Korean, 10 Tunisian, 16 and Iranian 11 studies where sex mismatch did not affect 1-year allograft survival. While not addressed here because of our study design (short-term allograft survival and function), 16 Whereas female-male transplants are associated with poor long-term survival, a recent Iranian study reported that the donor's sex did not affect patient or graft survival among female recipients. 11 While the 1-year graft survival was not affected by sex, graft function (creatinine clearance) was worse in female-male transplants. Some hypotheses have been proposed to explain why a female kidney allograft functions poorly in a male recipient. These included "nephron underdosing," 13 which centers on the fewer nephrons being present in female than male kidneys (typically 17% less), 15, 17, 19 which in turn increases the workload of individual nephrons. Another possibility is the immunogenicity of female allografts, as was proposed. 20 This was consistent with increased incidence of early acute rejection episodes in female kidneys. 13 Our study supports the notion that donor sex does affect 1-year graft function, but not survival.
There are several limitations to our study. It was a retrospective, single-center study, with a limited number of patients, with a short-term follow-up. In addition, the censored rate of this study was relatively high, which is attributed to the short follow-up. A larger long-term multicenter study is required to address these concerns. Despite these limitations, our study recommends inclusion of donor sex as a key determinant of the success of kidney transplant.
